study question: Does intensive counselling before insertion and throughout the first year of use have any influence on discontinuation rates due to unpredictable menstrual bleeding in users of three long-acting reversible contraceptives (LARCs)?
Introduction
The long-acting reversible contraceptives (LARCs) include the copperintrauterine device (IUD), the levonorgestrel-releasing intrauterine system (LNG-IUS) and the levonorgestrel (LNG)-and the etonogestrel (ENG)-releasing subdermal implants (Peterson and Curtis, 2005) . Contraceptive efficacy and continuation rate with these methods are high with the advantage that they are convenient and their efficacy depends on one single initial act (Winner et al., 2012) . In Brazil, some observers have called for a concerted effort to expand the use of LARCs (Ferreira et al., 2014) .
In Brazil, the only copper IUD available is the TCu380A and the only implant is the ENG-implant (Implanon w , Merck, Oss, The Netherlands). Despite its high contraceptive efficacy and minor (though many) side effects (Croxatto 2000 (Croxatto , 2002 , the ENG-implant is not widely used in Brazil. The reasons for this could be due to its lack of availability in the public sector, the lack of trained health care professionals (HCPs) in insertions and removals, and probably the lack of studies about women's opinions regarding its side effects, particularly those associated with bleeding disturbances. Regarding the LNG-IUS, similar local studies of bleeding disturbances have been conducted in Brazil (Diaz et al., 2000; Hidalgo et al., 2002) . The main side effect of the ENG-implant is menstrual bleeding irregularities, including infrequent or frequent and prolonged bleeding without any previous symptoms, and this is the main reason for premature discontinuation (Mansour et al., 2011) . However, the possibility of the contraceptive method inducing amenorrhoea may be seen as an advantage. There is no way of predicting which women will go on to develop bleeding disturbances and there is no effective treatment prior to implant insertion to avoid menstrual bleeding irregularities. However, previous studies with other progestin-only contraceptive methods have shown that adequate and intensive counselling, in which the woman is provided with information on the bleeding profiles she can expect while using of the method, may contribute towards improving the continuation rate (Mansour et al., 2011) .
It is important to take into account that side effects induced by LARCs methods could lead to premature removals which in turn could influence continuation rates and user satisfaction and potentially increase unwanted pregnancies. First year continuation rates are high with LARC methods, with rates of 67-75% having been reported for the ENG-implant (Kalmuss et al., 1996; Croxatto et al., 1999; Smith and Reuter, 2002; Agrawal and Robinson, 2005; Lakha and Glasier, 2006; Harvey et al., 2009) , rates of 86 -90% having been described for the LNG-IUS (Andersson et al., 1994; Baldaszti et al., 2003; Suhonen et al., 2004; Sheng et al., 2009; Bahamondes et al., 2012; Ferreira et al., 2014) , and a rate of 84% being reported for the TCu380A IUD (Peipert et al., 2011) . Counselling is crucial and when intensive counselling has been given, 1-year continuation rates have reached 80-90% in users of the ENG-implant (Davie et al., 1996; Rubenstein et al., 2011) and 90% in users of the LNG-IUS (Baldaszti et al., 2003) .
The objectives of this randomized clinical trial (RCT) were to compare the discontinuation rates due to unpredictable menstrual bleeding and the 1-year continuation rates after women were allocated to either intensive counselling or the routine counselling provided at a Brazilian public sector clinic among new acceptors of the ENG-implant, the LNG-IUS or the TCu380A IUD.
Materials and Methods
This RCT was conducted at the Department of Obstetrics and Gynaecology, School of Medical Sciences, University of Campinas (UNICAMP), Campinas, Brazil. The Ethical Committee approved the study and all the participating women signed an informed consent form. The trial was registered at ClinicalTrials.gov: NCT01392157. The study population included women of 18 -40 years of age attending the family planning clinic and requesting any LARC method. According to the current practice at the clinic, all the women received unbiased counselling on all the contraceptive methods available at the clinic. All the contraceptive methods were offered at no cost to the women. The methods available at the time of the study were: the TCu380A IUD (Optima, Injeflex, São Paulo, Brazil), the ENG-implant (Implanon w , Merck, Oss, The Netherland) (only for research purposes), the LNG-IUS (Mirena w , Bayer Oy, Turku, Finland), the injectable depotmedroxyprogesterone acetate, once-a-month combined injectables, oral contraceptives, the vaginal ring, and the male and female condom.
After a brief counselling session and provision of information about the available contraceptive methods at the clinic, the women who chose the ENG-implant, the LNG-IUS or the TCu380A IUD were invited to participate in the trial and were randomly allocated (1:1) to one of two groups using sealed opaque envelopes prepared according to a computerized randomization program by a person who was not directly involved in the study. The women were included sequentially until there was a maximum sample size of 100 women in each contraceptive group.
The women allocated to Group I received the routine verbal counselling given at the clinic, which includes information on anatomy (mostly for those who chose the IUD and the LNG-IUS), mechanism of action, safety, efficacy, how and when fertility can return, side effects of the chosen methods, and the non-contraceptive benefits of the method, as well as information about scheduled and non-scheduled visits. In addition, women were provided with information on what to expect with respect to unpredictable bleeding disturbances. This session of counselling lasted 15 min. The women in this group received the counselling from the nurses on duty and the follow-up visits were attended by a person on duty that day at the clinic, including residents in training and medical students.
The women in Group II received 'intensive counselling' in which, in addition to the information provided to those in Group I, these women were given a leaflet on the chosen method developed specifically for the study and pre-tested. The leaflet contained a drawing showing the anatomy of the pelvis, in-depth explanation of changes in bleeding patterns that could occur during the use of the chosen LARC method, the mechanism of action of bleeding irregularities and the possibilities of treatment. This additional session of counselling lasted 15 min. The women in this group were always attended to and counselled by the same three professionals who were the most experienced at the clinic, who went over all the information provided at each consultation throughout the year of follow-up. Only the women in Group II also received telephone calls as a reminder of the next scheduled visits.
All of the women were instructed to return to the clinic at 45 days (+7 days), and 6 and 12 months (+1 month) after insertion or at any time if needed and were also instructed to record any bleeding episodes in a menstrual diary specifically provided for this purpose. Satisfaction with the method was evaluated based on a questionnaire completed by the women after 12 months of use of the contraceptive method. All the women in both groups were instructed that they have the right to remove the chosen contraceptive method at any time and to receive a different one. The women did not receive any incentive to return for the visits or to choose a particular method.
Analysis of bleeding patterns
Bleeding patterns were analysed in accordance with the terminology proposed by the World Health Organization (WHO, 1989) in 90-day reference periods: 'amenorrhoea' was defined as no bleeding during the reference period; 'infrequent bleeding' as fewer than three bleeding episodes; 'frequent bleeding' as more than five bleeding episodes; 'irregular bleeding' as between three and five episodes with less than three bleeding-free intervals of 14 days or more in length; 'prolonged bleeding' as one or more bleeding episodes lasting 14 days or more; and 'none of the above' as a 'normal' bleeding pattern.
Statistical analysis
Sample size was calculated based on the assumption that 20% of new contraceptive users would opt to use either the ENG-implant, the LNG-IUS or the TCu380A IUD and that the continuation rate at the end of the first year after insertion would be 80% in each group of users. For an alpha of 5% (Type I error) and a Type II error of 20%, 91 women would have to be recruited to each group. Taking into account a possible loss to follow-up of 10%, it was decided to enrol 100 women to each contraceptive method.
Statistical analysis was performed using the SPSS statistical software package for Windows, version 20. Significant differences were established at P , 0.05. Analysis of variance (ANOVA) or the Kruskal -Wallis test was used to compare the sociodemographic characteristics between the groups. The x 2 test was used to compare the qualitative variables. The cumulative continuation and discontinuation rates for each reason were calculated by life-table analysis and the Wilcoxon -Gehan test was used to compare the rates between the groups.
Results
Enrolment started on 2 August 2011 and ended on 5 June 2012. During that period, 1004 women consulted at the clinic requesting a contraceptive method. A total of 300 women agreed to participate in the study; however, due to the contamination of one LNG-IUS and two ENG-implants, analysis was conducted on 98 users of the ENG-implant, 99 users of the LNG-IUS and 100 users of the TCu380A IUD (Fig. 1) . The characteristics of the subjects are shown in Table I . There were no significant differences in age between the groups; however, the ENG-implant users had had fewer children and had a lower body mass index (BMI; kg/m 2 ).
The return for each of the scheduled visits was at the same rate in both counselling groups. The continuation rates were 82.6, 81.0 and 73.2% for the ENG-implant, the LNG-IUS and the TCu380A IUD (P ¼ 0.214), respectively (Table II) . There were no significant differences in the number of women discontinuing the method due to bleeding or pain between the three contraceptive methods. However, significantly more ENG-implant users discontinued the method because of weight gain compared with the other two methods (P ¼ 0.022), while discontinuation rates due to expulsion were higher with the TCu380A IUD when compared with the LNG-IUS users (P ¼ 0.008) ( Table II) . (Women could request another insertion after expulsion but in that case, they were discontinued from this study.) There were no significant differences in the continuation rate at 12 months between the women who received intensive counselling and those who received regular counselling in any of the three groups. With respect to the ENG-implant and the LNG-IUS, over 80% of users continued using the method irrespective of whether they had received intensive or routine counselling. Of the TCu380A IUD users who received intensive counselling, 65.9% continued with the method compared with 70.0% of those who received only routine counselling. After 12 months of follow-up, the satisfaction rate among the continuing users was 90.0% with the ENG-implant, 91.0% with the LNG-IUS and 85.7% with the TCu308A IUD (P ¼ 0.612). Figure 2 compares the bleeding patterns for the three contraceptive methods from insertion up to 12 months of use in accordance with each 90-day evaluation period. For the ENG-implant users, the most common bleeding patterns were infrequent bleeding in the first 90-day evaluation period and amenorrhoea or infrequent bleeding in the following 90-day evaluation periods. For the LNG-IUS users, the two most common bleeding patterns were frequent or prolonged bleeding in the first 90-day evaluation period, and amenorrhoea, infrequent or normal bleeding in the fourth 90-day evaluation period. Finally, the most common bleeding pattern in users of the copper IUD was normal menstruation. In the first 90-day evaluation period, 50% of these users were menstruating normally and this proportion increased to almost 90% at 12 months. Bleeding patterns were similar in the women who had received intensive counselling and in those who had received routine counselling (data not shown).
Discussion
The main finding of our study was that the rates of premature discontinuation due to menstrual bleeding disturbances among the three groups of LARC users were very low and consequently the 1-year continuation rate ranged from 73% among copper IUD users to 83% among ENG-implant acceptors. Additionally, women randomly allocated to either intensive or routine counselling did not show any differences in the discontinuation rates due to unpredictable menstrual bleeding.
These results could be interpreted as the conundrum of whether the glass is half-empty or half-full. In one way, it could be argued that routine counselling is not an important tool to reduce premature discontinuations and to improve the continuation rate. However, in the opposite direction it may be possible to conclude that routine counselling is enough to maintain the adherence of the women to the selected contraceptive method. Our centre is probably the largest Brazilian family planning clinic with .30 years of operation and .20 000 women attending per year, and consequently, the result that premature removals were equal in the two randomly allocated groups likely reflects that the routine counselling alone is adequate and fulfils the needs of the population who use our service. It may be speculated from our results that regarding the side effects induced by contraceptives, mainly those related to unpredictable menstrual bleeding which are unacceptable, Figure 1 Flowchart depicting participation in the study (full analysis: all participating women). ENG-implant: etonogestrel-releasing implant; IUD: copper-intrauterine device; LNG-IUS: levonorgestrel-releasing intrauterine system. inconvenient or considered severe by the users, the women were probably influenced by either routine or intensive counselling this helps to avoid premature discontinuations.
Counselling provided to contraceptive users and potential users is a well-accepted strategy and tool to increase acceptance, adherence, continuation and user satisfaction. However, in some settings counselling is brief, incomplete or not provided at all (Davie et al., 1996; GemzellDanielsson et al, 2011; Bitzer et al., 2013) . Counselling and unbiased information are crucial to facilitate the decisions of women in choosing a contraceptive method. However, counselling cannot be ended at the first consultation, and it must be a continuous activity performed on all of the follow-up consultations to counsel women about side effects, how to deal with these side effects and to reinforce the benefits of the method. It is well established that counselling which anticipates side effects could improve continuation rate (Backman et al., 2002) .
A recent Swedish-based study (Gemzell-Danielsson et al, 2011) evaluated a contraceptive education program which intended to encourage HCPs to counsel women seeking hormonal contraception about the available methods (combined oral contraceptives, patch and vaginal ring) and to assess the influence of counselling on women's contraceptive decisions. The authors observed that when structured counselling, including a free of choice of different combined hormonal contraceptives, was offered, significant changes were observed in the contraceptive selected by the women, in the fact that almost 96% were able to choose a preferred method and in the changes in attitudes of HCPs regarding the right of free choice of contraceptives by women.
Counselling is a crucial activity during contraceptive use to reduce premature discontinuations due to side effects, and to improve continuation rate and satisfaction. LARC methods are highly effective methods (Winner et al., 2012) ; however, premature discontinuations reduce this effectiveness and in many cases could lead women to choose less effective methods or to discontinue prematurely, both of which increase the risk of unplanned pregnancy.
We observed that the main reasons for discontinuation were expulsion in the TCu380A IUD and LNG-IUS groups and weight gain in users of the ENG-implant. An increase in weight during the use of hormonal contraceptive methods has already been reported; however, this subject is still a matter of debate (Smith and Reuter, 2002; Agrawal and Robinson, 2005; Lakha and Glasier, 2006; Wong et al., 2009 ). The main reasons described for discontinuation of the LNG-IUS have been weight gain (29%) (Sheng et al., 2009) , headache, abdominal pain and lower back pain (7%) (Suhonen et al., 2004) , and menstrual bleeding abnormalities (3 -6%) (Andersson et al., 1994; Baldaszti et al., 2003; Suhonen et al, 2004) . With the ENG-implant, the discontinuation rate due to menstrual bleeding irregularities has been reported as 17% at 1 year and 62% at 2 years (Croxatto et al., 1999; Smith and Reuter, 2002; Agrawal and Robinson, 2005; Lakha and Glasier, 2006; Wong et al., 2009) , much higher than observed in this trial. In our study, users of the ENG-implant experienced high rates of amenorrhoea and infrequent bleeding at the end of the first year of use and it would appear that this type of bleeding pattern increases satisfaction and consequently ensures a high continuation rate. The continuation rate of users of the ENG-implant was higher (83%) than rates reported from other studies (Kalmuss et al., 1996; Croxatto et al., 1999; Smith and Reuter, 2002; Agrawal and Robinson, 2005; Lakha and Glasier, 2006; Harvey et al., 2009) ; however, in the case of the LNG-IUS, the continuation rate was similar to those found in previous studies (Andersson et al., 1994; Baldaszti et al., 2003; Suhonen et al., 2004; Bahamondes et al., 2012; Ferreira et al., 2014) . With respect to the TCu380A IUD, the continuation rate at the end of the first year was 73.2%, slightly lower than that of 80% found in a previous study (Peipert et al., 2011) . Similarly, user satisfaction was also high with all three methods, with rates of 86% for the TCu380A IUD and 90% or over for the LNG-IUS and the ENG-implant. One explanation for these high continuation and satisfaction rates may lie in the counselling provided prior to insertion of the method. This assumption is reasonable, particularly because discontinuation rates were similar in the women who received intensive counselling and in those who were given routine counselling.
There are limitations and strengths associated with this study. The main limitation may be that information may have been exchanged between the women who received intensive counselling and those who were given only routine counselling, since they shared the same waiting room and could have discussed the information they were given during counselling. Another possible limitation is that the routine counselling provided by our counsellors is adequate for the women attending the clinic and premature discontinuation due to bleeding irregularities was already low. Consequently, intensive counselling did not, and was unlikely to, lead to further reductions in premature discontinuations due to unpredictable menstrual bleeding. Additionally, another limitation is that it may not be generalizable to less wellestablished and active settings.
The main strength of the study was the fact that the women were randomized to one of two counselling strategies. The message emerging from our results for low resources settings is that it is better strategies that focused on counselling about what to expect regarding bleeding disturbances and side effects is useful because it allows low rates of premature discontinuation, high rates of continuation and high user satisfaction. Furthermore, counselling potentially reduces unintended pregnancies and it is cost-effective mainly in the case of LARC methods.
In conclusion, both counselling strategies which included what to expect with respect to bleeding patterns when using an LARC method were followed by low rates of premature discontinuations and high rates of continuation and satisfaction in this cohort of Brazilian women.
